"The more I want to get something done, the less I call it work." -Richard Bach "My work is a game, a very serious game." -M.C. Escher INFORMATION TECHNOLOGY (IT) ADOPTION RESEARCH has helped us understand more thoroughly a variety of antecedents to behavioral intentions. The basic, original antecedents of perceived usefulness and ease of use have accounted for signifi cant variance over the years. When studies have investigated the extent to which the models can be expanded to explain more variance, much of the variance continues to be accounted for by those "user beliefs" [60] . Being dependent upon infl uences and stimuli external to the user, they also seem to represent exogenous antecedents of behavior [23] .
However, recent research has questioned if external stimuli and social infl uences, such as subjective norms and managerial mandates, govern user intentions as expected [7, 18, 35, 41, 62] . Further, information systems (IS) research recognizes that the same external infl uences and stimuli may be experienced differently by different users [19, 35, 39, 62] . Despite the existence of the same external stimuli, some users show willing adoption of a system while others exhibit resistance [35, 40] .
What is missing is an endogenous theoretical understanding-that is, how users' internal perceptions of autonomy, freedom, confl ict, and feelings of external pressure affect intentions. 1 Because they are more proximal antecedents, endogenous motivations should promise more direct and immediate prediction and explanation of user intentions. Toward this goal, the current study develops and empirically tests a model of system users' endogenous motivations based on Deci and Ryan's [23] organismic integration theory (OIT).
OIT's focus is on how a user's internal psychological perceptions about autonomy shape his or her intentions and behaviors. Knowing the endogenous origins can help explain and predict individual-level differences in intentions and behaviors across a population of users. It can also explain why new technologies are more readily accepted by some users and less willingly by others, consequently resulting in different behavioral outcomes.
Understanding how endogenous motivations infl uence user intentions, beliefs, and behaviors is important for both theoretical and practical reasons. Theoretical benefi ts include enrichment of the user motivation literature by addressing an area that has received sparse attention. Practical benefi ts include helping managers identify effective strategies for motivating employees to accept and use IT by supporting and facilitating their endogenous tendencies. Such strategies are expected to include greater volitional persistence of usage behavior, better relationships in one's social groups, more effective behavioral performance, and greater well-being [25] .
Extrinsic-Intrinsic Dichotomy in Prior Research
THE "MOTIVATIONAL MODEL" PROPOSED BY Davis et al. [19] is the dominant perspective underlying our understanding about user motivations [60] . When conceiving that model, Davis et al. [19] asked if people used computers at work more because they are useful or because they are enjoyable to use. Extrinsic motivation was defi ned as "the performance of an activity because it is perceived to be instrumental in achieving valued outcomes that are distinct from the activity itself, such as improved job performance, pay, or promotions" [19, p. 1112 ]. Davis et al. distinguished it from intrinsic motivation as follows: "While extrinsic motivation infl uences behavior due to the reinforcement value of outcomes, intrinsic motivation refers to the performance of an activity for no apparent reinforcement other than the process of performing an activity per se" [19, p. 1112] . Emphasizing the mutually exclusive nature of the two motivation types, they observed: "Within this dichotomy, perceived usefulness is an example of extrinsic motivation, whereas enjoyment is an example of intrinsic motivation" [19, p. 1112, emphasis added] . Recognizing the complex role of user motivation, Davis et al. emphasized the need for more research to understand the independent, mutually reinforcing, or countervailing effects of various motivations.
The literature suggests three important insights regarding user motivation: (1) both intrinsic and extrinsic motivation play important roles in forming users' IT adoption perceptions and affecting their adoption and use behaviors; (2) while both types of motivation are important, the same type of motivation may have differential effects across different users; and (3) different motivation types can possibly coexist to have countervailing or mutually reinforcing effects on user intentions. However, conceptualizing extrinsic motivation as perceived usefulness and intrinsic motivation as enjoyment seems to have limited our understanding of user motivation. A more generalizable conceptualization is necessary to account for users' endogenous psychological states to advance user motivation research.
The purpose of this study is to examine how endogenous psychological feelings of autonomy, freedom, confl ict, and external pressure can predict and explain user intentions. In their study, Roberts et al. [44] argued that individual motivations are not independent but rather interrelated in complex ways. Recognizing how such "collections of motivations" [25, 57] together infl uence behavior advances our understanding beyond the "dichotomy" of (extrinsic versus intrinsic) motivation examined in much prior research. Specifi cally, our research advances theoretical understanding of "collections of motivations" wherein diverse interrelated motivations cumulatively affect behavior.
Theory and Research Hypotheses
Organismic Integration Theory EXOGENOUS AND ENDOGENOUS MOTIVATIONS refl ect two different perspectives of motivation-mechanistic and organismic, respectively [23, 48] . Mechanistic theories view extrinsically motivated activities as being motivated by rewards, and view intrinsically motivated activities as those for which the reward is in the activity [48, 54] . Consistently, IS research has characterized extrinsic motivation in instrumental terms and intrinsic motivation as enjoyment resulting from activities such as playing computer games [19, 60] .
In contrast, organismic theory tends to view the individual as being volitional and initiating all behaviors [25] . OIT treats stimuli not as causes of behavior, but as affordances and opportunities that one can utilize for satisfying one's needs. It gives primacy to what one experiences as it is concerned with the subjective psychological meaning of stimuli rather than their exogenous characteristics [23] . Hence, it can help understand what the user experiences or feels and how those feelings affect intentions and behaviors.
Endogenous Motivations
OIT provides a crucial theoretical lens to understand how social values are internalized to self-regulate behavior [25] . Self-regulation of behavior is more affective than cognitive, based on self-approval or disapproval contingent on perceptions of one's own actions [23] . OIT argues that productive behavior may not only be volitionally motivated without expectation of extrinsic rewards, but may even be undermined by those rewards [25, 49] . Instead, OIT proposes the endogenous notion of volitional extrinsic motivation. For example, such internal representation may be through a user's feelings and thoughts such as "good employees do not play computer games at work." It provides a theoretical basis for recognizing that system users can possibly be autonomously extrinsically motivated without reliance on instrumental rewards.
Recognizing extrinsic motivations as independent of extrinsic rewards provides a managerial basis for guiding behavior without relying on the "carrot-and-stick" archetype. It has obvious benefi ts for IT productivity. It also explains how social values are appropriated and internalized in a progression from external regulation to internal regulation. External regulation implies that the individual perceives the origin of one's behavior in external infl uences or pressures. Internal regulation implies that the individual perceives the origin of one's behavior in one's self-that is, the specifi c behavior is freely chosen.
A summary comparison of exogenous motivations that have been examined in prior research and endogenous motivations that are the focus of this study is provided in Table 1 .
Perceived Locus of Causality
Limitations of relying on explanations of behavior based on the absence or presence of managerial mandates and social infl uences have been noted in prior research [18, 19, 35, 62] . In contrast, by directly examining users' psychological states in terms of perceived locus of causality (PLOC), OIT precisely explains if users feel autonomy, external pressure, or a combination. 2 In internal PLOC, actors perceive themselves as the "origin" of their own behavior. In external PLOC, actors see themselves as "pawns" controlled by external forces [20] . For instance, users may be highly motivated to learn and use a new IT out of curiosity and self-interest. Alternatively, their self-perceived reason for motivation may be the approval of a supervisor.
PLOC pertains to the self; the degree to which action is initiated from and endorsed by the self describes the relative autonomy of the act [46] . A user may feel compulsion even when environmental pressures (e.g., external mandates or social norms) are clearly absent. Users' feelings affect behavior regardless of the presence of external forces. Examples would include behaving from guilt or obligation, rather than out of choice. Hence, OIT argues that the user's perceptions of volition and compulsion are functions of PLOC rather than any "external stimuli." Volition is characterized as internal PLOC while compulsion is characterized as external PLOC.
Ryan and Connell [46] developed a methodology for examining internal and external PLOC that is considered crucial for studying intrinsic versus extrinsic motivation [25] . Different types and levels of PLOC have qualitatively different infl uences on behavior and have a cumulative infl uence on intentions [23] . An example is the state of ambivalence denoted by introjected PLOC wherein a user wants to do one thing but the system forces him or her to do another. OIT affords the recognition of differential work must be extrinsically motivated.
Conceptualization of intrinsic motivation
Endogenous intrinsic motivation: Exogenous intrinsic motivation: Consistent with the organismic integration Intrinsic motivation is typically theory, intrinsic motivation represents conceptualized in terms of fun and the pursuit of optimal challenges that enjoyment derived from "external" stimuli enhance self-learning, self-development, and exogenous artifacts such as computer and self-growth. Hence, fun and games. These notions of fun and enjoyment are the creations of the enjoyment are typically related to pursuit human psyche rather than of any of hedonistic pleasure. This "external" stimuli or exogenous artifacts.
conceptualization resulted from the Hence, (what may seem as) hard labor original "dichotomy" of intrinsic and or challenge (productive work or extrinsic motivations. Hence, productive nonwork) can be fun.
work cannot be fun.
feelings of autonomy and external pressure and how they may have a cumulative infl uence on behavior. Figure 1 depicts our research model, which depicts how endogenous motivations infl uence user intentions. There is sparse systematic theoretical or practical guidance about how managers could enhance adoption and use by infl uencing user perceptions beyond performance expectancy [4] . Hence, based on such recent recommendations in IS research, we modeled endogenous motivations as antecedents of key user beliefs of perceived usefulness and ease of use. [26] . Such spontaneous behavior is typically characterized by self-perceived reasons for behavior performed simply for inherent enjoyment or fun [46] .
Identifi ed PLOC (IDPLOC), in contrast, represents users' actions based on personal values and meaningful goals and outcomes [26] . It is characterized by feelings of autonomy and associated behavior is performed freely [26] . As it results from internalization and integration of external regulations adopted by individuals as personally important or valuable, it is a type of extrinsic motivation. Although still extrinsic in Figure 1 . Theoretical Model nature, identifi ed regulation is relatively volitional and, in this sense, approximates intrinsic motivation, so these two types of motivation are sometimes combined into a composite of autonomous motivation [8, 58, 59] . However, unlike the dichotomy of extrinsic-intrinsic motivations, identifi ed PLOC is not dependent upon external rewards or "referent others" but is focused on regulations, values, and outcomes. OIT can therefore explain why some social values are accepted by users while others are not. Interestingly, IS research is rather silent on this important issue [19, 35, 62] .
Consistently, internal PLOC, which denotes feelings of experienced volition, is used to characterize both identifi ed PLOC and intrinsic PLOC [23, 37] . As far as experience of self-endorsed choice and volition is concerned, both denote an internal PLOC; however, only identifi ed PLOC can be managerially infl uenced.
Advancing beyond the extrinsic-intrinsic dichotomy, OIT proposes that extrinsic motivation can vary greatly in the extent to which it is volitional [48] . For example, adoption or use of a system because of fear of managerial sanctions is extrinsically motivated and based on feelings of coercion. When one chooses to adopt or use the same system for personally meaningful goals (e.g., to achieve a performance goal), the behavior is still extrinsically motivated. However, in this case, it is based on feelings of volition. Such subjective instrumental concerns may include personal or professional growth or advancement. In both cases, whether out of fear of sanctions or achievement of a goal, behavior is not based on inherent personal interest. Both cases represent intentional behavior; however, their relative autonomy varies [48] . The former is based on external pressures, while the latter is based on self-endorsed choice, representing the case of volitional extrinsic motivation, a concept sparsely examined in prior research. The effect of volitional extrinsic motivation on intentions is similar to that of intrinsic motivation associated with spontaneous performance of the specifi c behavior [23] . Given the role of internal PLOC in positively infl uencing users' behavioral intentions (BI), we hypothesize that:
Hypothesis 1: Internal PLOC will be positively related to users' intentions.
Attitude (A) is defi ned as the user's positive or negative feelings (evaluative affect) about performing the specifi c behavior [29] ; a function of one's feeling that system adoption and use is experienced as positive (desirable) or negative (undesirable). Positive feelings of autonomy, volition, and freedom are expected to be associated with a positive attitude and desirability of the behavior. When motivated by internal drives of self-development and self-growth in executing a specifi c behavior, one tends to associate such behavior with positive feelings. Initial adoption and experienced The developmental focus of the endogenous theory broadens perceived ease of use (PEOU) to include affective psychological feelings. Internal PLOC is associated with perceptions of volition and autonomy. The resulting behavior is perceived as relatively effortless and easy. In contrast, when one feels coerced to adopt and execute a given behavior, the related psychological feelings can be as enervating as bearing a physical burden [14, 33] . Even activities such as assembly line work, typically considered as repetitive, routine, and monotonous, can be felt to be an enjoyable and challenging "game," in spite of great physical effort [14] . Hence,
Hypothesis 3: Internal PLOC will be positively related to perceived ease of use.
Internal PLOC broadens our view of performance beyond satisfying external instrumental contingencies to seeking self-development, growth, and fulfi llment. In a learning context, a person might seek high grades primarily for others' approval. In a work-related context, a person might seek a supervisor's approval. Prior research has typically taken a normative view of self-perceived performance, productivity, and effectiveness in required or mandated activities. However, that is only a partial view of perceived usefulness (PU). Individuals may often also perceive performance, productivity, and effectiveness in terms of what they deem as personally meaningful or contributing to personal development and growth [55] . Hence, in the developmental focus of OIT, individuals could consider an act as useful if it includes personally meaningful activities and affords development and growth [23, 24, 25] . For example, winning athletic teams and individuals are often coached to enjoy and have fun in their performance (how well they play) rather than being obsessed by the scoreboard (what they score) [14] . Research on fl ow consistently suggests that those having an internal PLOC tend to not only perceive what they are doing as useful but also perform better [45] . Hence, Hypothesis 4: Internal PLOC will be positively related to perceived usefulness.
External PLOC
From the endogenous perspective, the important developmental problem involves advancing beyond external regulation to self-regulation in the absence of immediate external consequences [23] . External PLOC (EPLOC), corresponding to external regulation of behavior, often represents an important intermediate step through which social infl uences are internalized and integrated. As shown in Figure 2 , external PLOC represents extrinsic motivation in its most basic form and is based on attainment of immediate consequences administered by others [23] . It is associated with perceived reasons for one's behavior that is attributed to external authority or compliance [46] . This assumes that there is no confl ict between perceived external infl uences and personal values of the user.
External PLOC represents the least autonomous form of extrinsic motivation. Externally regulated behaviors are typically performed to satisfy an external demand and might make users feel controlled or alienated [20, 48] . As user intentions are contingent upon external factors, they tend to be less sustainable if those contingencies cease or become less relevant. Hence, external PLOC is characterized by a positive but perhaps weak infl uence on intentions. Therefore,
Hypothesis 5: External PLOC will be positively related to users' intentions.
Social rewards and contingencies such as praise, approval, and social esteem may motivate external regulation and "promote certain otherwise non-spontaneous behaviors" [23, p. 135] . Under the infl uence of external PLOC, a user may attribute his or her evaluative feelings about performing the specifi c behavior to such external infl uences. Given that positive feelings associated with autonomy and choice are less prominent, external PLOC will have a perhaps weak infl uence on user attitudes. Hence,
Hypothesis 6: External PLOC will be positively related to users' attitudes.
In contrast to personally meaningful and self-growth-oriented activities (characterized by internal PLOC), pursuit of less meaningful activities (characterized by external PLOC) is associated with lesser feelings of ease [16, 51] . The excitement and enthusiasm associated with internal PLOC would typically be lacking for activities that are not fully self-endorsed [25] , such as when users perform a computer-based activity they do not fi nd adequately interesting. They may not be as enthusiastic in performing that activity; however, they may still perform it given a reasonable external incentive or reward. Absent personally meaningful external infl uences (such as incentives or rewards), execution of a specifi c behavior may be perceived as coerced and pressured. However, given a personally meaningful incentive, the same behavior may be perceived as less burdensome, more autonomous, and relatively easy to perform [23] . 4 Hypothesis 7: External PLOC will be positively related to perceived ease of use.
IS researchers have recently recommended "opening the black box of usefulness" to understand what exactly makes a specifi c technology perceived as being useful [4] . OIT provides a window into the black box. While some may perceive usefulness in the instrumentality of job performance, others may perceive it in the learning, growth, and development of the self. The latter aspects are the key focus of OIT and are fi nding increased interest among IS researchers studying IT adoption and use [3, 4, 52] . IT managers in industry realize that users may respond positively to both incentives of development and growth of valuable skills as well as to monetary incentives. External infl uences and incentives may be perceived as personally meaningful and useful when they are not deemed as coercive [23] . 5 Hence, Hypothesis 8: External PLOC will be positively related to perceived usefulness.
Introjected PLOC
Until now we focused on scenarios where there is negligible confl ict between perceived external behavioral infl uences and personal norms and values. Next, we focus on situations where there is an apparent confl ict. This psychological condition, called the "introjected" state, has received little attention in prior research (except for one recent study [44] ). However, it can help develop new understanding about situations of ambivalence where a user is torn between social norms and personal values. The confl ict in introjected PLOC (IJPLOC) is theorized to be caused by misalignment of perceived social infl uences and personal values. Such extrinsic motivation spawns perceived reasons for one's behavior that are related to affective feelings of guilt and shame, and esteem-based pressures to act [26, 46] . Introjected PLOC is often associated with strong self-imposed feelings of coercion that might lead to rejection of the "imposed" behavior. Although both external PLOC and introjected PLOC are primarily associated with feelings of external pressure, they represent distinct psychological states with different behavioral outcomes [46] . While external PLOC is characterized by relatively negligible resistance resulting in compliance, introjected PLOC involves strong violation of personal values. The strong feelings of compulsion, compliance, and tension may be self-administered even in the absence of any external pressures.
With its partially ingested regulation that is not internalized as one's own, introjected regulation implies that integration of the internalized social values in an individual's value system has failed. Feelings of pressure, tension, ambivalence, anxiety, and frustration associated with ego involvement result in diminished performance [47] . Introjection is associated with a negative correlation between self-valuation of associated tasks as well as self-perceived autonomy and behavioral intentions [27] . If users perceive personal disincentives in using a system prescribed by social norms, they may simply choose to reject it. Hence, the introjected state will be characterized by a negative infl uence on intentions. Hence,
Hypothesis 9: Introjected PLOC will be negatively related to users' intentions.
When users fi nd themselves confl icted in doing what they perceive as mandated by social norms, unpleasant evaluative feelings may result. For example, commissionbased salespersons who use the system for confi guring and selling products would be motivated by sales of the products. They may fi nd themselves confl icted when they feel coerced to do activities (such as documentation or knowledge sharing) that may not directly contribute to their sales commission. Hence, while proactively documenting customer feedback and sharing knowledge about products may be important for the design of innovative and competitive products, it may be peripheral to their "motive." The greater the confl ict between personally meaningful goals and those they feel coerced into adopting, the more intense are the negative evaluative feelings (attitude) toward the specifi c behaviors [15] . Hence, Hypothesis 10: Introjected PLOC will be negatively related to users' attitudes.
In prior behavioral research, introjected regulation has been found to be positively related to perceptions about expending more effort [46] . Similarly, in system adoption and use, introjected regulation is expected to result in perceptions about expending greater effort and thereby lessening perceived ease of use. In a situation of introjected regulation, one is in a self-confl icted state, as external values are partially internalized and result in self-induced feelings of compulsion. As one feels pressured by guilt and shame to execute a behavior, such feelings tend to have a negative infl uence on perceived ease of use. These observations are consistent with prior fi ndings about introjected regulation [34] . Thus,
Hypothesis 11: Introjected PLOC will be negatively related to perceived ease of use.
Social norms may mandate use of systems for purposes that are not necessarily congruent with personal values, where both instrumental and developmental beliefs about perceived usefulness are missing. For example, users may perceive a system as having neither personal meaningfulness in terms of self-development (i.e., usefulness of one type) nor any other merit in complying with external infl uences (i.e., usefulness of another type). In particular, when personal values collide with users' perceptions about external infl uences and related norms, negative perceptions about usefulness may be particularly strong. As introjected PLOC is characterized by feelings of pressures to perform, poorer coping with failures, and performance anxiety, it is expected to have a negative effect on perceived usefulness [23] . Hence, it follows that Hypothesis 12: Introjected PLOC will be negatively related to users' perceived usefulness.
In the context of OIT, our focus is on how users understand and describe their own reasons for acting, and the relations of such reasons to self-perceived feelings of autonomy [46] . Our focus on directly understanding and assessing users' experienced volition has important implications for advancing research on system user motivations. As Davis noted, the user "may want to do what Referent X thinks he/she should do, not because of X's infl uence, but because the act is consistent with the subject's own attitude" [18, p. 228] . The theoretical framework proposed in this paper helps clearly discern if the user's behavior results from perceived volition (in the case of internal PLOC), perceived external infl uences (in the case of external PLOC), or some combination of both. Our framework also helps recognize the case of the ambivalent user resulting from the confl ict between perceived volition and perceived external infl uences (in the case of introjected PLOC).
TAM Constructs and Relationships
In Figure 1 , prior constructs and relationships adopted from TAM (technology acceptance model) are shown and are briefl y explained here. Based on belief-attitude-behavior models of the theory of reasoned action [1] , Davis et al. [18] suggested that technology use intentions are predicted by perceived usefulness and perceived ease of use. Perceived ease of use is posited to infl uence behavioral intentions through two causal pathways: an indirect effect through perceived usefulness as well as indirect effect through attitude. Perceived usefulness is posited to infl uence behavioral intentions through attitude. Hence, 
Methodology
WE EXAMINED A POPULAR WEB-BASED EDUCATION PLATFORM, Blackboard, at a private university in the northeastern United States. The IT adoption and use context was the required introductory core IS course. Conducted over 15 weeks and meeting twice a week, the course enrolled seniors, juniors, sophomores, and freshmen. Both genders were equally represented and approximately half had prior work experience.
The system provided users with access to course syllabi, announcements and guidelines, lecture notes, multimedia simulations, related Web resources, exercises and assignments, and student grades. Moreover, it provided communication and collaboration capabilities, including class and group discussion boards, group fi le sharing, and chat sessions. Paper-based printouts of the necessary materials were provided for corresponding electronic versions that were typically posted in advance. Most graded homework assignments, class work assignments, and team projects were required to be submitted electronically through the system's digital drop box. While some features necessitated use (such as download of data fi les, electronic submission of assignments and projects, and grades scored on completed deliverables), others were optional (such as electronic group collaboration). There were no explicit rewards or penalties specifi ed for more or less use of the system or any of its capabilities. System usage statistics broadly distinguished use and nonuse, but did not provide specifi cs on quantity or quality of use. Users were also free to use any and all alternative systems-such as phone, face-to-face meetings, other e-mail systems-for communication and collaboration besides Blackboard.
A one-page outline of key system capabilities was provided to users in the fi rst week of class. The fi rst set of instruments was administered the following week. Users were told to write a unique code derived from personal identifi ers on the cover of the com-pleted survey instrument. The code was self-reported and self-derived from identifi ers known only to the respective respondents, hence their anonymity was ensured. 6 Students subsequently used the system for course-related activities. At the midterm, an instrumental check was administered by displaying usage statistics that revealed the extent to which students used the system. In the fi fteenth week, the second set of instruments was administered. From survey data collected for 211 users, 189 usable responses for the initial adoption stage (second week) and 181 usable responses for the experienced use stage (fi fteenth week) were received. 7 The key motive for analyzing "experienced use" data was to further understanding about internalization of specifi c behaviors as recommended by recent IS research [3, 52] .
Operationalization of Variables
Despite the required nature of the course and limited necessity for using the system, most specifi c activities were not mandated. Hence, user volition was anticipated to play an important role in initial adoption and experienced use for most system activities. Given the mixed volitional-and-necessary system use typical of many new technologies, direct measurement of users' experienced volition is therefore necessary to know if use resulted from perceived feelings of choice, pressure, or ambivalence. Such measures are also necessary to precisely distinguish between distinct motivations underlying users' initial adoption and experienced use.
Standard procedures for questionnaire construction, measurement items, data collection, and validation of relationships were used [12, 28] . As detailed in the Appendix, all variables were measured using multi-item seven-point Likert scales.
Given our focus on the individual level of analysis, all scales were operationalized at the same level. Measures of perceived usefulness, attitude, and behavioral intentions were adopted from prior studies [17, 18, 60] .
Endogenous motivation measures proposed by Ryan and Connell [46] and recommended by Deci and Ryan [25] for OIT research were used. These measures were adapted for the context of IT adoption and use. External PLOC was assessed using self-perceived reasons that explain behavior by referencing external pressures. Introjected PLOC was assessed using self-perceived reasons for behavior in terms of ambivalence between social norms and personal values. Internal PLOC was assessed using reasons that refl ected self-determined choice and volition. 8 Consistent with Ryan and Connell [46] , subjects were asked to endorse these reasons to the extent they explained their own behavior. Individual items used for measuring the respective endogenous motivations (latent variables) are refl ective in nature.
Results
WE USED AMOS VERSION 5.0.1, a structural equation modeling application, to estimate the measurement models and the structural models using full information maximum likelihood estimation.
Testing for Common Method Bias
To minimize common method bias, procedural and statistical remedies recommended by Podsakoff et al. [43] were applied, including proximal and methodological separation of measurement. Respondents were assured of anonymity and there was no incentive or disincentive in order to minimize evaluation apprehension. Psychological separation was achieved by using a cover story before administration of the instrument. The measurement items for various predictor and criterion variables were intermixed in a random fashion to further minimize consistency bias. Harman's one-factor test [43] confi rmed that no general factor was apparent in the unrotated factor solution indicating that common method variance was not a problem.
Confi rmatory Factor Analysis and Measurement Models
As a precursor to the assessment of the hypothesized structural model, we needed to ensure that the measurement model was operating adequately. Following the recommended two-stage analytical procedures [2] , confi rmatory factor analysis (CFA) was fi rst conducted to assess the measurement model. CFA was chosen because our research model is highly theory based and we are confi rming the application of an established theory, OIT. CFA was also chosen given its superiority for establishing the convergent and discriminant validity of the constructs in our model compared with an exploratory factor analysis. For purposes of CFA, all measured items were modeled as refl ective indicators of their corresponding latent constructs, all constructs were allowed to covary freely in the measurement model, and each factor loading and interconstruct correlation was scrutinized individually. 9 Goodness-of-fi t criteria used for fi tting the measurement models included comparative fi t index (CFI) [5, 6] , Tucker-Lewis index (TLI) [56] , and root mean square error of approximation (RMSEA) [9, 38] . The fi t indices of the measurement model for adoption (χ 2 /df [degrees of freedom] = 1.88, CFI = 0.92, TLI = 0.91, RMSEA = 0.06) and use (χ 2 /df = 2.21, CFI = 0.90, TLI = 0.90, RMSEA = 0.08) indicated acceptable fi t of the model to the data given acceptable cutoff values of χ 2 /df less than 3 [36] , and fi t statistics approaching or exceeding 0.90 for CFI [6] , 0.90 for TLI [36] , and RMSEA between 0.05 and 0.08 [9] .
To validate our measurement model, we assessed content, convergent, and discriminant validity. Content validity was established by ensuring consistency between the measurement items and the extant literature. This was done by following the process of scale development previously described and pilot testing the instrument. In addition, senior researchers and practitioners well versed in research methods reviewed and commented on the instrument under development. Scale reliability was assessed using two methods. Composite reliability and coeffi cient Cronbach [13] alpha scores were used as measures of reliability. Similar to alpha scores, composite reliabilities refl ect the internal consistency of the scale items measuring a given factor [30, 31, 32, 42] . Both composite reliability and alpha scores exceeded the recommended cutoff value of 0.70 for adoption and use as shown in the Appendix and Table 2 .
Convergent validity was assessed by examining the average variance extracted for all measures and scale item loadings. As shown in Table 2 , average variances extracted met the cutoff criteria of 0.5 for adoption and use [30, 31] . Convergent validity was also demonstrated when all scale items loaded signifi cantly on their hypothesized latent constructs [2] for adoption and use as shown in Table 3 . All scale items met the loading value cutoff of 0.70 on respective scales for inclusion in our model. Table 3 also lists the standard errors and critical ratios for all scale items.
Finally, discriminant validity was assessed by computing the square root of the average variance extracted as recommended by Fornell and Larcker [30, 31] . The results in Table 4 confi rm discriminant validity: the square root of the average variance extracted for each construct is greater than the levels of the correlations involving the construct. Besides interitem correlations, Table 4 also provides means and standard deviations.
Structural Models
Having found an acceptable measurement model, the hypothesized structural path relationships were then examined. To test our hypotheses, we specifi ed the following structural equations in a simultaneous equation model for any specifi c time t: 
Panel a: Initial adoption 
0.88

Notes:
The boldface fi gures on the diagonal are square roots of the average variance extracted. 
The evaluation of model fi t was based on the parameter estimates, appropriateness of standard errors, and statistical signifi cance of parameter estimates [10] . The fi t indices of the structural model for adoption (χ 2 /df = 1.89, CFI = 0.92, TLI = 0.90, RMSEA = 0.06) and use (χ 2 /df = 2.24, CFI = 0.89, TLI = 0.89, RMSEA = 0.08) indicated acceptable fi t of the model to the data given acceptable cutoff values around 0.90 for CFI [6] , 0.90 for TLI [36] , and RMSEA between 0.05 and 0.08 [9] . The fi t indices need to be examined while considering the predictive power of the model as determined by factor loadings and standardized paths [11] . Based on an examination of the fi t indices and predictive power, both adoption and use models fi t the data well. Figure 3 summarizes the estimated standardized path coeffi cients for the adoption model and Figure 4 does the same for the use model. Table 5 summarizes the comparative results of all hypotheses tested for initial adoption of the system and its experienced use.
H1 through H4, representing all predicted relationships of internal PLOC, are supported for both adoption and use. For external PLOC, H5 and H7 (for intentions and ease of use, respectively) are supported for both adoption and use, and H6 and H8 (for attitude and usefulness, respectively) are not supported. For introjected PLOC, H10 and H11 (for attitude and ease of use, respectively) are supported for both adoption and use, H9 (for intentions) is supported only for adoption, and H12 (for usefulness) is not supported. For other relationships, H14 and H16 are supported for both adoption and use, H13 is supported only for adoption, and H15 is not supported.
The analysis of the structural models shows that our research model explains 61 percent of the variance in user intentions on initial adoption and 53 percent of the variance on experienced use. In addition, our model explains 44 percent of the variance in perceived usefulness on initial adoption and 52 percent of the variance on experienced use.
Direct and Indirect Effects
Perceived ease of use and usefulness are recognized as key user beliefs in prior IT adoption and use research. In our models, users' perceptions about volition (or lack thereof) in system use are depicted as key determinants of user intentions as well as user beliefs. Hence, to know the relative strength of relationships and relative contributions to prediction and explanation of user intentions, an analysis of direct and indirect effects was performed (see Table 6 ).
Perceived ease of use is determined completely by direct effects of internal PLOC, introjected PLOC, and external PLOC for both adoption (0.713, -0.572, and 0.130, respectively) and use (0.521, -0.542, and 0.234, respectively). While internal PLOC has a strong positive infl uence and external PLOC a lesser positive infl uence, introjected PLOC exerts a strong negative infl uence on perceived ease of use. For adoption as well as use, perceived usefulness is determined primarily by direct effect of perceived ease of use (0.460 for adoption and 0.360 for use) and both direct and indirect effects of internal PLOC. In both cases, internal PLOC exerts a strong direct effect (0.278 for adoption and 0.643 for use) in addition to an indirect effect (0.328 for adoption and 0.188 for use) mediated by perceived ease of use. An interesting observation emerges from a comparison of initial adoption ( Figure  3 ) and experienced use (Figure 4 ) fi ndings. Specifi cally, perceived usefulness and perceived ease of use are found to have no role as antecedents of attitudes or intentions for experienced use. Given the focus of OIT on internalization of behaviors, it seems that the endogenous motivations underlying the above user beliefs become integrated into attitude with increased experience. This fi nding seems to have important implications about "opening the black box of usefulness" by looking beyond technology to the users' endogenous motivations [4] .
Discussion and Implications
RECENT RESEARCH [44] HAS ARGUED AGAINST the extrinsic-intrinsic dichotomy of system developer motivations in the context of open source software development. Specifi cally, Roberts et al. [44] argued that in contrast to this simplistic dichotomy, motivation may infl uence behaviors in more complex ways. For example, the researchers suggested that intrinsic and extrinsic motivations may coexist and may even complementarily infl uence behavior. Following prior user motivation research, though, they situated the locus of user motivation in tasks and environments external to the individual. For instance, Roberts et al. noted that the task of developing software is inherently motivating as it is complicated and creative. Also, they adapted the prior extrinsic motivation focus on external reward contingencies. Thus, though they draw upon related research by Deci [21, 22] , Deci and Ryan [24] , Ryan and Connell [46] , and Ryan and Deci [50] , they still presented a conceptualization of intrinsic and extrinsic motivations that was largely consistent with prior motivation research.
The research presented here builds on the work of Roberts et al. [44] to advance our understanding of user motivation beyond the intrinsic-extrinsic dichotomy. In addition to clarifying the theoretical understanding about "collections of motivations," this study situates the locus of user motivations inside the user, consistent with OIT [23] .
OIT recognizes that a user's intentional response is a more precise indicator of behavior than the external environment or task characteristics. It conceptualizes motivations in terms of psychological perceptions of autonomy, freedom, confl ict, and feelings of external pressure. By situating the locus of motivation and volition inside the user, it helps resolve the ambiguity about voluntary behaviors persistent in IT adoption research. By distinguishing whether user intentions are determined by internal PLOC, external PLOC, introjected PLOC, or a combination, it can precisely discern if behavior is volitional, mandatory, or introjected. Focusing primarily on internalized social values and personal values and beliefs-rather than social norms or external mandates-answers if a user wants to do what a referent thinks he or she should do because of that referent's infl uence, or because the act is consistent with the user's attitude [18, 62] .
The extrinsic-intrinsic dichotomy has often treated extrinsic motivation typically in terms of external rewards, and in contrast, considered intrinsic motivation as being innate. However, our research suggests that it is perhaps more fruitful to focus on the volitional basis of internal PLOC. Specifi cally, even when not innate (intrinsic), some (identifi ed) social values (typically those that are consistent with personal norms) can be internalized and consequently act as forcefully as intrinsic motivation. This suggests that the extrinsic-intrinsic dichotomy breaks down when there are similar levels of volition and autonomy as well as similar behavioral outcomes. Future research is recommended to further analyze extrinsic motivations that are complementary in nature to intrinsic motivations. Such research is also important for realizing how behavioral outcomes of external rewards may differ given feelings of volition versus external pressure perceived by the user. Our fi ndings also indicate that whenever such external contingencies are considered, they must factor in users' personal values and internalized values.
Our study also developed a more in-depth theoretical and empirical understanding about introjected regulation, a critical issue rarely examined. Specifi cally, consistent with our theoretical framework, introjected PLOC stood out for its predominantly negative infl uence on user intentions, attitude, and key user beliefs. Our fi ndings suggest that minimizing confl ict between social norms and personal values deserves more research attention. Our empirical observations show that despite some positive role of external PLOC, the negative infl uence of introjected PLOC may sometimes override such benefi ts by a wide margin.
The results of our analysis summarized in Table 5 show that most hypotheses found empirical support. Two exceptions include H6 and H8 about external PLOC, which, as the weakest of the three motivational infl uences (i.e., three PLOC types), does not have any positive effect on user attitude or on perceived usefulness. It is likely that when feeling externally controlled and pressured, users internalize those values and associated behaviors that they most identify with. Similarly, when feeling externally controlled and pressured, they may become extremely resistant to those values and associated behaviors that confl ict with their personal norms and values.
Comparing the standardized path coeffi cients and standardized effects reveals that with greater experience, internal PLOC and introjected PLOC tend to have greater (positive and negative, respectively) effect on intentions mediated by attitude. Hence, while both types of PLOC lead to attitudinal changes, external PLOC has more fl eeting effect on users' attitude toward system use. The same rationale seems to apply to users' perceived usefulness of the system. In fact, both these effects (more specifi cally, their absence) seem interrelated-that is, what is not perceived as personally meaningful or relevant has a less lasting effect on attitude.
Consistent with the above discussion, with greater experience, introjected PLOC has greater indirect infl uence on intentions, mediated by attitude. Hence, H9 is not supported for experienced use given that over time such "negative" motivation becomes embedded in attitude and operates through it. Based on a review of standardized path coeffi cients (in Figures 3 and 4) and direct and indirect effects (in Tables 6 ), it appears that for both internal and introjected PLOC, attitude assumes a greater mediating role in affecting intentions with increased experience. Hence, focusing on internalized social and personal values highlights the role of attitude that seems obfuscated in research focusing on external infl uences.
Interestingly, introjected PLOC does not seem to have a signifi cant direct effect on perceived usefulness (H12). Introjected PLOC's confl icted self-imposed feelings of coercion guide behavior predominantly through extreme external pressure. However, the instrumental concerns associated with perceived usefulness seem less relevant to this psychological state. Any effect that introjected PLOC exerts on perceived usefulness is mediated by perceived ease of use. 11 The logic guiding this association is along the lines of: "I don't want to do it because I fi nd it very pressurizing, so I fi nd it less useful." With increased experience, internal PLOC plays a predominant role in affecting attitude as well as perceived usefulness. Hence, the secondary positive effect that perceived usefulness has on attitude at the time of initial adoption becomes nonsignifi cant with experienced use. The beliefs about perceived usefulness appear to be reinforced by feelings of personal volition and autonomy, become internalized in personal values, and operate through attitude. This may explain why H13 is not supported for experienced use.
Finally, this research study did not fi nd support for the effect of perceived ease of use on attitude (H15). It sheds new light on how user attitudes and intentions are formed at initial adoption and shaped with experienced use. It appears that the endogenous motivations underlying perceived usefulness result primarily from internal PLOC. There seems to be an association between what one feels volitional and autonomous in doing and what one perceives as useful. Further, it appears that the (positive and negative) endogenous motivations underlying perceived ease of use result primarily from internal PLOC and introjected PLOC, respectively. Hence, these two PLOC types seem to signifi cantly account for user beliefs associated with perceived ease of use and perceived usefulness. This is an important fi nding given the central role of these user beliefs in most IT adoption research as it helps understand their basis.
In summary, this study provides a fundamental theoretical understanding about endogenous user motivations as a basis for explaining and predicting user intentions. We developed the theoretical basis and empirical tests for clearly discerning if and when user intentions are determined by perceived external infl uences or personal volition. We empirically demonstrated that user intentions may result from "collections of motivations" based on different combinations of perceived external infl uences and personal volition. We also showed how user behaviors may be impeded by a confl ict between perceived external infl uences and personal volition. Our theoretically grounded research model advances our prior understanding about user motivations by specifi cally focusing on user volition. It provides a theoretical and empirical basis for advancing theory and practice beyond focusing on extrinsic rewards and external mandates.
The fi ndings of the study must be interpreted in light of its limitations. First, as our data analyses are cross-sectional rather than longitudinal, the posited causal relationships can only be inferred. Regardless, the cross-sectional analysis for both initial adoption and experienced use stages supports the proposed theoretical model. Second, because our analysis is limited to one specifi c IT implementation context in one organization, generalizability of the fi ndings to other organizations and contexts requires further validation. However, given our focus on e-learning, the context of our study is consistent with the theoretical focus on personal development and growth. Third, given its endogenous focus, our theoretical frame treats all user behaviors as volitional. However, as we compared and contrasted both exogenous and endogenous antecedents, our model is inclusive and does not exclude nonvolitional behaviors.
Future research should focus on developing a more sophisticated context-sensitive understanding about endogenous motivations. Longitudinal analyses of adoption and use behaviors are recommended to investigate causal relationships. To understand the generalizability of the volitional behaviors posited by the OIT framework, different combinations of mandatory and volitional IT usage contexts need to be studied. Extensions of the current models to include analysis of usage data are also recommended.
Conclusions
TO YIELD EXPECTED INCREASES IN PRODUCTIVITY, new ITs need to be utilized effectively by highly motivated knowledge workers. Achieving this objective necessitates better understanding of how users' endogenous motivations infl uence their attitudes and intentions, as well as related beliefs, including perceived ease of use and usefulness. In the context of IT adoption and use, it is also important to understand how external infl uences (such as external mandates and extrinsic rewards) are appropriated and transformed into self-guided behavior. This study takes a step in that direction to help predict and explain how social norms and values are internalized as endogenous motivations and guide user intentions.
The proposed conceptualization of endogenous motivations highlights how system users' intentions are determined by their innate psychological needs for self-development and self-growth. Our theoretical framework developed new understanding about intrinsic and extrinsic motivations. Specifi cally, we broadened the notion of intrinsic motivation beyond pleasure-seeking hedonistic pursuits. Intrinsic motivation conceptualized in terms of internal PLOC was defi ned in terms of proactive pursuit of challenging and demanding opportunities toward the fullest development of human potential. Volitional pursuit of productive behaviors that may not be intrinsic but could be socially internalized was also conceptualized in terms of internal PLOC. The basis of both these motivations-intrinsic and extrinsic-rests on the fundamental theoretical understanding about system users' volitions and self-determined behaviors. By bridg-ing the extrinsic-intrinsic dichotomy, this study takes a small step toward a positive psychology of IT productivity, wherein work can be more fun [53, 61] . NOTES 1. It is important to note that our theoretical endogenous-exogenous distinction is completely unrelated to similar terms used in the causal modeling context to denote the direction of causality (i.e., exogenous being the predictor variables and endogenous being the predicted).
2. Note that "locus of causality" used in conjunction with perceived causality orientations is not the same as "locus of control." While locus of control is concerned with what controls a person's outcomes, locus of causality is concerned with why a person behaves as he or she does [23] .
3. Perceived ease of use is defi ned as an individual's assessment that technology interaction will be relatively free of cognitive burden; the facility with which the individual is able to interact with a particular software artifact. Perceived usefulness is conceptualized as "the degree to which a person believes that using a particular system would enhance his or her job performance," where good performance was denoted by "raises, promotions, bonuses, and other rewards" [17, p. 320].
4. The above discussion assumes that there is no confl ict between perceived external infl uences and personal norms and values of the user; hence, compliance results with minimal resistance. When there is strong confl ict between perceived external infl uences and personal norms and values, that situation is distinguished as introjected PLOC, discussed later. In that scenario, resistance is relatively strong and may even result in rejection of the newly introduced behavior.
5. This assumes that there is no confl ict between perceived external infl uences and personal norms and values of the user; hence, compliance results with minimal resistance and instrumental concerns about performance.
6. Some respondents listed the same self-derived and self-reported code for both surveys, others reported different codes for both surveys, and some chose not to report any code for one or both surveys.
7. Consistent with prior research, the initial adoption stage involves initial hands-on interaction of the subjects with the specifi c technology usually for the fi rst time. In contrast, the experienced use stage denotes experienced longer-term interaction with the technology within a specifi c context of learning or work.
8. Identifi ed reasons were captured, and found to involve acting from one's own values or goals, typically taking the form of "I want." Intrinsic reasons for action were included for behavior done simply for its inherent enjoyment, consistent with OIT.
9. To confi rm our conceptualization of the three distinct constructs, we compared the CFA for three separate factors (internal PLOC, introjected PLOC, and external PLOC) and four separate factors (intrinsic PLOC, identifi ed PLOC, introjected PLOC, and external PLOC). Only the three-factor model yielded an acceptable solution. The four-factor model showed that intrinsic PLOC and identifi ed PLOC were so highly correlated that they both essentially represented the same underlying construct-that is, internal PLOC.
10. A variation of the research model that also included a direct path from perceived usefulness to behavioral intention was also analyzed. The less parsimonious model could not contribute to increased explanation or prediction of behavioral intentions. An examination of direct and indirect effects for this model still revealed internal PLOC as the primary (positive) determi-
